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Fig. 2. (a) The spectral reflectivity profile of the pulse-shaping SSFBG
converting 1.7 ps soliton pulses into 10 ps rectangular pulses. (b) The
corresponding refractive index modulation profile of the SSFBG.
500-m long highly nonlinear fiber (HNLF) with a nonlinearity
coefficient and a zero-dispersion
wavelength . The output from a continuous
wave (CW) external cavity feedback laser at an operating
wavelength of 1558 nm was used as a probe signal for the
wavelength converter. By appropriately setting the polarization
of the light within the NOLM and filtering out the 1549 nm
control pulses at the output port, we were able to generate a
10 GHz train of high-quality 3.3 ps pulses at 1558 nm. The
measured autocorrelation traces of the wavelength-converted
pulses and the original soliton pulses are shown in Fig. 5.
Stable and synchronized data pulses were readily achieved
using the HNLF-based NOLM. These wavelength converted
pulses were modulated to provide a pseudorandom data
sequence at 10 Gb/s using a high-speed modulator.
The 10-Gb/s pseudorandom data stream was multiplexed upto
an aggregate bit rate of 80 Gb/s using a two-stage passive
multiplexer (MUX) and subsequently sent into the data port of
the 80-Gb/s demultiplexer.
Thehigh-speeddatademultiplexerweusedinthisexperiment
wasalsobasedonNOLMusinga1-kmlengthoftheHNLF[10].
In order to properly demultiplex 3.3 ps data pulses without any
additional power penalty, the NOLM was designed to generate
a minimum FWHM switching window for the 1.7 ps
soliton control pulse. This was achieved by careful selection
of clock and data wavelength relative to zero-dispersion wave-
lengthofthefiberinordertousethewalk-off effectbetweenthe
controlanddatapulsesinsidetheNOLM.The1558-nm80Gb/s
data stream incident to the demultiplexer was passed through a
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Fig. 3. (a) Optical spectrum of the rectangular pulses from the SSFBG
described in Fig. 1. (b) SHG autocorrelation traces of the rectangular pulse;
Inset: Theoretically calculated temporal shape of the rectangular pulse.
tuneable optical delay line to allow us to adjust the arrival time
of the data pulses relative to the 1549-nm rectangular control
pulses.
We performed switching window measurements by
launching a CW probe signal into the data port of the demul-
tiplexer and measuring the temporal width of autocorrelation
traces. As shown in Fig. 6 a good switching window character-
istic with a FWHM triangular trace was obtained using
the rectangular control pulses, in contrast to a value of
when driving the demultiplexer directly with pulses from the
EFRL. These results show that we can expect a maximum10 ps
timing jitter tolerance by using the rectangular control pulses.
In order to confirm the benefits of using rectangular control
pulses in practical high-speed OTDM demultiplexing systems,
we performed bit-error rate (BER) measurements on the
80-Gb/s demultiplexer. At first, we measured the BER under
optimal time synchronization between control and data pulses
for both cases, i.e., with and without the pulse shaping SSFBG.
The results are summarized in Fig. 7(a). Error-free demulti-
plexing operation for all eight channels was achieved using
the 10-ps-wide rectangular shape control pulses with 1-dB
power penalty relative to the 10-Gb/s base rate back-to-back.
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